Higher voltage gradients are required for development of future TeV linear accelerators and muon-muon colliders. However, the development of these accelerators and colliders is seriously hampered by the breakdown at the surface of accelerator structures, power sources, and waveguides. The aim of this paper is to study the mechanism of "cold-emission" caused by high electric field gradients typical of future linacs. The new mechanism was studied by Molecular Dynamics (MD) simulation of a nanoscale copper tip on a surface of an rf-cavity electrode that is capable of revealing temperature effects. In this MD method, the equations of motion of interacting particles are solved numerically and appropriate initial and boundary conditions are applied.
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A bell-shaped tip was placed on the top of a Cu (100) surface. The Cu atoms of the "mobile" zone were interacting via a many-bodied Embedded-Atom Method (EAM) potential. The cylindrical surface model contained = lo4 atoms in the central MD zone. The image forces (Schottky barrier forces) were applied to the charges that were on the top of the tip; the number and location of the charges was obtained from the condition that included the tip's curvature and the number of neighbors. An additional periodic electric field was applied to the charges on the surface of the tip: E (r) = EO sin (at). Here EO is the maximum value, a the angular frequency, and t is the time elapsed .from the beginning of the evaporation process. The electric field used in these simulations is in the range of 10 GVlm, obtained from measurements. Various temperatures, from room up to the melting point of bulk Cu, and local electric field gradients of 1-100 GVlm were modeled. Evaporation of groups that contained between 10 and 200 Cu atoms and ions was simulated for the first time. According to the results, the vacuum inside the high-gradient rf cavity should contain a noticeable presence bf nanometer-size chunks that evaporated from various intrusions that exist on the real cavity surface by an 2 field.
We have successfully simulated field evaporation of large clusters of atomdions from a nanometer-size Cu tip placed on top of a Cu cavity, within a strong rf field applied to the surface.
Various electric fields, frequencies and surface temperatures were modeled.
A critical electrical evaporation field was obtained for temperatures that range from room up to the melting point of bulk Cu. The simulation results were compared with available data on FIM tip fracture in a dc electric field. 
